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Terminel 1 Compartment “A2-D5-A" | 
terminal 6 Compartment. “A2Z+D5-a" | ff 
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REACTOR FRAMEWORK DESIGNATION 
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keactor Framework No.6 of Keactor Group "D" of 
attic Reactor Koom No, 2, 
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POR WIRING DIAGRAMS AND LOCATION OF OTHER APPARATUS 
IN REACTOR GROUPS REFER TO KEY SHEET T-49233232 OR 
SUBSEQUENT KEYSHEETS. 
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rat Terminal boards on upright of reactor 
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Ms ete (eo connections to these terminals 
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Connect terminals 2 on thyretron units to terminals on terminal board as foll 
Compartments "A" & "B” connect to terminal "AA" 

Compartmente "C" & "D" connect to terminal "BF" 

Compartments "E" connect to terminal "CA" 
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Connect terminals 15 on thyratron units to terminals on terminal board as follows: 
Compartments "A" & "B" connect to terminal "AF" 

Compartments "C" & "D" connect to terminal "BF" 

Compartments "EZ" connect to terminal "CF" 
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Connect to terminal "CA" in all cases except for 4-compartment reector frame- 
worke, in which case terminal "BA" will not be connected to terminal "CA", 


Reactor Frame work Desienation | 

amp 1 e- - esienater reactor framework No.18 of ceactor group "H" of 
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beginning at the top compartment and continuine downward to "Ek", 
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where these tw> compartments are in the same reactor framework, Where these 
two compartments are not in the same reactor framework connect compartment 

ae shown for compartment No, 1, except terminal 12A on control transformer 
is to te connected t> terminal "EC" on terminal board, 
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INSTRUCTIONS GE1-6665 
UR7502-Y1 THYRATRON REACTOR - CONTROL FOR 
THEATER LIGHTING 
GENERAL 
The CR7502-Y1 Thyratron Reactor Control 
consists of the following: 
1. CR7500-Y1 Master Control Board 
9. Sets of CR7502-Y1 Thyratron Reactor 
Groups consisting of CR7500-Y1 reactor 
racks, UR7502-Y1l thyratron tube units, 
CR7500-Y1 distribution panels CR7500-¥1 
automatic throwover panel, UR7500-Y1 
scene setup relays, UR7502-Y1 panels 
for master control, UR7502-Y1 feeder 
control panel and saturable reactors. 
4, CR7500-Y1 timer panels. 
THEORY 
The operation of the equipment covered by 
these instructions is best understood by 
referring to wiring diagram TT-4348079. 
This is an elementary diagram showing in 
complete detail an individual lamp circuit, 
the apparatus required to distribute power 
to that circuit, the tube apparatus required 
to control the voltage of that circuit, and 
a five scene preset control unit with 
rehearsal control for operating the above 
tube unit together with the various masters, 
fading control, and auxiliary apparatus 


necessary for applying power to the equipment 


ELEMENTARY WIRING DIAGRAM TT-4348079 
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NN 
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» 


| 


and protecting the tubes. The diagram is 

complete in the following: 
It shows how power is applied to the 
master control board, stage section, 
thru the automatic throwover panel and 
basement timer panel. Enough of the basement 
timer panel is included to show how 
anode power is applied to circuit #50. 
Enough apparatus is included to clearly 
show the rehearsal control and its master 
system complete, and scene #1 with its 
master system complete, of the preset 
control. The following will discribe 
first, how the component parts which are 
unusual in design operate, and second 
a complete operation sequence using 
scene #1 of circuit #50. 

INDIVIDUAL TUBE UNITS 

The following description is of the oper- 

ation of the apparatus location in the 

broken section labeled "CONTROL APPARATUS" 

FOR CONTROL CIRCUIT #50" which is located 

approximately in the center of wiring 

diagram TT-4348079. The main power circuit 

of the lamps will be found to consist 

of the following series circuits; from 

phase #1 the load current passes thru 

the lamp, thru the a-c. winding of the 

saturable reactor, then to the neutral 


line. The saturable reactor is a device 


whose a-c. impedance can be varied by 

the amount of d-c. current passing 

thru its d-c. winding. As its impance is 
varied, the voltage across the lamp will 
of course vary, thus giving the desired 
light control. The direct current for 
saturating the reactor is obtained thru 
the medium of the tubes T and P located 
adjacent to each other and in the center 
of the elementary diagram. These tubves 
are mercury rectifier tubes, T being a 
thyratron, a controlled rectifier, while 
P is a phanotron, a simple rectifier. 
These tubes cause full wave rectified 
current to pass thru the d-c. winding 

of the saturable reactor, the amount of 
such current being governed by the 
voltage applied to the grid circuit of 
tube T. The grid circuit of tube T can 

be thought of as consisting of two parts: 
One part consisting of the "CONTROL 
TRANSFORMER" capacitor B, resistor A, and 
kenotron K er a voltage which tends 
to turn T off. The other part of the grid 
circuit consisting of tube K, capacitor A, 
and resistor A in conjunction with the 
network mounted on the master control 
board tends to turn the tube on. Itis 

to be noticed that the control transformer 


has its primary connected directly across 
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the lamp and thus produces a voltage in 
the grid circuit in direct proportion to 
the voltage appearing across the lamps; 
while the remaining voltage is introduced 
into the grid circuit from the master 
control board. Thus the lamp voltage is 
compared directly to a voltage obtained 
from the master control board, the latter 
depending for its value upon the position 
of the control lever of the individual 
control unit riven in operation. By virtue 
of this connaction the very desirable 
characteristic is obtained that if 

the voltage across the lamp is not 
correct compared with the voltage — 
the master control board, the tube T will 
regulate to make it correct-- doing so 

in the following manner: For example, 
suppose it is desired to increase the 
light intensity. The control lever on 

the individual control unit on the master 
board is moved to a higher position. This 
causes capacitor A to be charged to a 
higher potential, and the tube T passes 
current for a longer time during each 
half cycle of the a-c. line voltage. A 
greater average current passes thru the 
d-c. winding of the saturable reactor, 
its impedance is lowered, and the voltage 
across the lamps increases. An increase 


in the voltage across the lamps however, 


increases the voltage which the control 
transformer lwirsdunen into the grid circuit. 
When the voltage across the lamp reaches 
the proper value, this new voltage to 
which the control transformer has charges 
ecapactor B will tend to make tube T pass 
current for a shorter time during each 
half cycle. Thus a balance is reached 
between the voltage from the master 
control board which depends wholly on 

the position of the lever and the voltage 
from the control transformer which 
depends only upon the voltage across the 
lamp. Due to this, a given position of 
the control lever on the master control 
board produces a given light intensity 
within wide variation of connected 

lamp load to any one saturable reactor. 
Due to the fact that some power is 
dissipated in a lamp filament even at 
blackout, the contactor in series with 
the lamp circuit is designed to drop out 
and remove power from the lamp intensity 
reaches a low value. This is accomplished 
in the following manner: The insulating 
anode transformer applies voltage thru the 
contactor coil to thyratron T whose grid 
is normally biased to a consent negative 
voltage thru the medium of kenotron K, 
capacitor C, and resistor B. If the 


voltage which is fed from the master 


control board on wire #12 and appears 
across capacitor B connected between 
terminals 12 and 26 is less than this 
constant negative value, thyratron T will 
not conduct and the contactor will remain 
open. If, however, the voltage be greater 
than this constant negative voltage, 
thyratron T will trip and the contact 

will pick up. It is to be noticed that in 
the case of the contactor control circuit 
kenotron K, capacitor B and resistor A 
reduce the voltage fed from the master 
control board on wire #12 to a direct 
voltage. Thus voltage magnitude only and 
not phase effects the operation of the 

tube circuit. In the case of the reactor 
control circuit kenotron Bb, capacitor 

A and resistor A accomplish the same result. 
Thus it is seen that the sole funtinn of 
the master control board network is to vary 
the potential of the line numbered 12 from 
a minmum to a maximum value and that this 
voltage variation will control both the 
contactor and the lamp intensity. Since 

the neutral line is unbroken, it is only 
necessary to run one line, line #12, to 

the master control board. This line is 
designated as the "B" wire. A second wire 
is run to the master control board from 
the individual compartment to indicate when 


the contactor closes. This line is fused 


on the distribution panel and is known as 
the "C" wire. 

INDIVIDUAL UNIT 

The individual unit consists of two distinct 
parts: the rehearsal control and the preset 


control. Control of the potential fed to the 


wire #12 ("B" wire) is transferred from the 


rehearsal control to the preset control by 
Switch US. When the switch US is thrown to 
connect the "B" wire to the preset control, 
change of control from one to any other of the 
preset controls is effected thru the medium 
of the fader reactors Rl, R2, R3, R4, R5, and 
their associated capacitor G1-El, G2-E2, 
G3-E3, G4-E4, G5-E5, The fader circuit is 
arranged so that for example, saturable 
reactor Rl goes into parallel resonance 

with capacitor Gl when the saturable reactor 
is unsaturable, and so that the reactor R1 
goes into series resonance with capacitor 

El when R1 is saturated. Due to this circuit 
arrangement, the impedance between terminal 
66 of kickout switch Jl and terminal #1 can 
be made very low when reactor Rl is sasgurated 
thus virtually connecting terminal #1 to 
terminal #66; and the reactor circuit between 
terminal 66 and terminal 1 can be made very 
large when the saturable reactor Rl is unsat- 
urated, thus virtually disconnecting terminal 
#1 from terminal #66. Hence, to obtain control 


from any one of the five preset controls it is 
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simply necessary to saturate the reactor R- 


included in that control circuit and to leave 


unsaturated the remaining reactors. It has been 


stated that a change of voltage magnitude 
between the neutral wire and the B wire is 
all that is required to control the contactor 
ted the lamp of an individual circuit. This 
change of voltage in scene #1 is obtained by 
the resonant rise and fall of voltage across 
capacitor Dl as the inductance of solenoid 
Pl is varied from a low to a high value. 
That is, solenoid Pl goes into series 
resonance with capacitor Dl as the inductance 
of Pl is made low. Pl goes out of series 
resonance with Dl and into parallel resonance 
with capacitor Hl as the inductance of Pl is 
made large. Under the latter condition, a 
small voltage exists across Dl and a large 
voltage across Pl. If the B wire voltage were 
taken directly from terminal 46, the 8B wire 
voltage could never be less than the voltage 
existing across capacitor Dl. For the lamp 
voltage required at blackout this voltage 
would be too great. However, the voltage 
existing across solenoid Pl is approximately 
180 degrees out of phase with the voltage 


across capacitor Dl, and if a portion of 


this voltage equal in magnitude to the residual 


voltage existing across capacitor Dl be 


tapped off of solenoid Pl the resultant 


] 


voltage existing between the B wire and neutral 
will be very small. From the above description, 
therefore, it is evident that the rehearsal 

control consists of a regulating scheme similar 


to an ordinary resistance potentimeter consisting 


of solenoid PR, parallel capacitor HR, and 


series capacitor DR, which operates to control 
the voltage magnitude existing between the 

B wire and the neutral. Switch JR operates when 
the control lever is in the blackout position 
and is furnished to insure that the voltage 
fed from the potentimeter involved is zero at 
bleckout. A potentimeter similar to the above 
is furnished with each of the five preset cont- 
rols, and similar kickout switches are 
provided as well. The only difference between 
the rehearsal control and a preset control is 
that in the case of the preset control a 
fader is added in series with the J switch. 

Tt will ve evident from tne above description 
that control can be shifted from any preset 
circuit to any other preset circuit by 
decreasing the saturation of the fader 
reactor of the first preset circuit as the 
saturation of the fader reactor of the second 
preset circuit is increased. 

MASTERS 

It will by now be evident that a voltage, 
variable at will in magnitude, is all that is 


required to effect control of the lamp intensity. 


{0 

It has been necessary in this equipment 
because of lack of space on the master control 
board or because of power requirement to use 
two types of masters. The first of these 
types is a voltage regulator, the second will 

be called the thyratron-reactor type. 
| VOLTAGE REGULATOR TYPE OF MASTER 
The voltage regulator type of master is 
used in the group and color masters. The 
complete assembly consists of a voltage 
regulator of the induction type, an auto 
transformer which is bucked to zero voltage 
by the voltage induced in the secondary of the 
voltage regulator and boosted to a maximum 
value by the voltage obtained from the same 
source. The capacitor is used to correct 
for the lagging power factor of the auto 
transformer and induction voltage regulator. 
THYRATRON*REACTOR MASTER | 
The thyratron reactor type of master consists 
of a tube unit, a saturable reactor, a mastering 
resistor, and suitable auto transformer. 
This type of master is used for the stage 
and house master, grand master, and scene and 
supplementarymasters. The operation of 
thyratron reactor type of master is similar 
to that of the thyratron reactor control 
for incandescent lamp intensity. Thus the 
tube units, saturable reactor, mastering 


resistor, and auto transformers are mounted 


in the reactor framework of "Group 1® in 


the basement; while a solenoid-capacitor 
type of netanicbubeten together with the 
necessary switches is all that is required 
on the master control board. The main 
kittenenee between the thyratron-reactor 


master and the thyratron reactor control as 


used to control the voltage across the 


incandescent lamp load lies in the fact 
that the tube contactor control is omitted 
in the case of the thyratron-reactor 
master, and that in the case of the thyratron 
reactor master the saturable reactor is 
connected on the line side of its load. The 
tube operation however, is identical in 
both cases. 

FADER RECTIFIERS 

For controlling the fader reactors in the 
individual control units it is necessary 
to have available direct current whose 
magitude can be varied at will. The fader 
rectifiers found on the elementary 
diagram in the lower center accomplish 
this purpose. Two complete sets of fader 
rectifiers are provided for use with the 
master control board. One set controls the 
circuits of the house, the second set 
controls the circuits of the stage. Each 
of these groups consists of two complete 
sets of rectifiers. One set is designed to 
vary its output voltage from a maximum 


value to a zero value while the second 
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set varies ots voltage from zero value to 
a maximum value. These sets are shifted thru 
the medium of the scene set-up relays to 
saturate the fader reactors of any scene. 
Each fader rectifier set consists of two 

parts; one part is a simple full-wave 
| rectifier and consists of transformer E3, 
kenotrons Pl, P2, P3, and P4 together with 
resistors A and filament transformer El and 
E2. The output of this rectifier is controlled 
by apparatus exactly similar in operation 
to that of the thyratron reactor control 
for control of the lamp intensity described 

in detail above. Here the saturable reactor 

is in series with the power transformer 
E3. Hence, the output of transformer E35 is 
directly dependent upon the degree of sat- 
uration of saturable reactor SR. Here the turn 
on voltage is obtained from the master 

control board thru lines FAl and FA2, for 

the case of the upper set on the diagran, 
while the turn-off voltage is obtained 
directly from the output voltage of the 

power rectifier consisting of transformers 
E3 and phanotrons Pl, P2, P3, and P4. All 
tubes are duplicated in the case of the 

fader rectifiers so that these circuits will 
be most reliable. The control voltage fed 

to FAl, FA2, and FA3 is obtained from the 


fader control mounted on the master control 


board. To provide full regulating control 
over the entire voltage. range transformer 

FT has been provided on the master control 
board. This transformer is set properly upon 
installation and no further adjustments 

are necessary. 
INSTALLATION 

MASTER CONTROL BOARD 

The CR7500-Y1 master control board is 
shipped in three sections. Holes for lifting 
are provided on the top of the bench 
section and on the top of the board. The 
greastest care should be used in handling 
the master control board. The lifting force 
applied to the individual holes should 

be vertical and should not under any 
circumstances be in such direction 

as to collapse the baard. Full outlines, 
dimensions and instructions for disassembling 
the master control board and a floor plan 
showing recommended placement of the master 
control board in its pit are given on 
Outline and Floor Plan Drawing, T-4933308. 
The outgoing terminal board from the 

master control board is shown in detail 

on drawing T-4933349 together with the 
method to be followed in mounting. All 
terminals are marked as shown on wiring 
diagram WW-4938116. Key sheet T-4933332 

and subsequent sheets give complete 


information for connecting between the 
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master control board and all other groups 
of apparatus. 

REACTOR RACK 

Outline drawing T-4931289 shows in detail 
the construction of a reactor rack, the 
method of mounting the distribution 
panels and the tube panels, the method 

of mounting the reactors upon noise 
insulation supports, and the wethod 

of assembling the reactor frameworks 

in groups. The individual reactor 
frameworks are shipped separately, each 
with its complement of distribution 

units and tube units mounted. The position 
each reactor framework will take in the 
installation has been predetermined and 
is shown upon floor plan TT-4931558. 

Bach reactor framework is plainly marked 
with the same designations which appear 
on floor plan TT~4931558. Access to a 
reactor compartment is gained by re- 
moving the two screws opposite to the 
hinge which mounts the tube unit. The bus 
interconnecting the individual distri- 
bution units on a single reactor 
framework is mounted at the factory. 

It remains for the customer to connect from 
these vertical interconnecting busses 

to the main herizonal busses by means 

of the jumpers which are furnished. The 


connections from the vertical to the 


\s 
horizontal busses are made as indicated 
on floor plan TT-4931558. All distri- 
bution wiring comes from the vertical 
duct into the individual reactor 
compartments, thru grommet holes provided 
in the sides of the vertical duct. Individ- 
ual nameplates with the magaxine circuit 
numbers are provided beside the terminals 
for the individual magazine circuit. 
Detailed wiring groups of apparatus is 
given on key sheet T-4933332 and sub- 
sequent sheets. All connections for the 
main busses are shown on floor plan 
TT~4931558. 

Upon completion of the wiring for the 
individual magazine circuit, the saturable 
reactors should be put in place in their 
compartments and each wired in the manner 
Shown on print L-2831516. Lay-out sheets 
TT-4931580 and P-4927514 indicate the 
position of the several sizes of reactors. 
When all wiring in the individual com- 
partment is in place, the CR-7502-Yl1 
thyratron unit will be swung into place 
and the two screws replaced thus closing 
the compartment. 

TIMER PANELS 

Floor plan TT-4931558 shows the recom- 
mended placing of the timer panels in 

the various reactor room locations. 
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L-2833093 give in detail the outlines 

of the timer panels. Connections between 
these panels and various other groups of 
apparatus are given on key sheets 
4933332 or subsequent sheets. 

- PUTTING IN SERVICE 

The power supply for this equipment 
should be 120 volts from line to 

neutral on a 3 phase 4 wire system. The 
voltage between lines should be 208 
volts. This point should be checked, 
before power is applied to the master 
control board, the connections to Nl, 
N2, N3, N4, Z1, 23, 224, ZSM, ZL, and 
Z31, 233, 254, XSM, XL, should be 
carefully checked to make sure that 

they are correct. The insulation 
resistance between the "B" wire and 
ground should be not less than 50 
megohms. This same insulation resistance 
must also be maintained between this 
wire and any other wire. After taking 
these precautions the jumpers which are 
provided with each CR7000-Y1 distribution 
panel to short circuit the reactor 
should be removed. 

The tubes should be put in their sockets 
on the CR7502*yl tube panels, the FC-57 
thyratrons in the outside sockets, the 
PT~280 kenotrons in the sockets next 


to the outside on the panel (an "adaptor 


/é 


{7 
being placed between the left PT-280 


kenotron and its socket"), and the FG-32 
phanton in the center socket. Care 

should be exercised not to force the 
tubes into their sockets if there is 

any appearance of binding. Exercising care 
when tubes are first put in their sockets 
will insure that later trouble is not 
experienced. The anode connectors for 

the thyratron and phanotron should be 
left disconnected for the time being. 
With the reactor jumpers removed and with 
the anode connectors removed from the 


tubes, power should be applied to the 


system. The CR7500-Y1 timer panel 


should not allow power to be closed to the 
anode circuit of the tubes until a period 

of five minutes has elapsed from the time 
power was applied. If the timing is not 
correct, it should be adjusted at once. 

The timer panels are provided for the 
purpose of allowing the tube cathodes to 
fully heat before power is applied to their 
anodes. This is necessary to prevent positive 
ion bombardment of the cathodes of the tubes 
and consequent injury to them. When power 

is first applied, however, the tubes should 
be allowed to burn for a period of 15 
minutes with their anode leads disconnected. 
This is for the purpose of allowing any 


mercury which may have become splashed on 


1e 


to the elements during shipment to be evap- 
orated and made to condense at the proper 
place at the bottom of the tube. After this 
precaution has been observed when a new 

tube is put in service, it should not be 
necessary to repeat the process unless the 
tube is again disturbed and moved from 

its vertical position. When it is certain 
that the CR7500-Yl timer relays are 

properly set for a five minute time delay 
period and when it is certain that the tube 
has been left at rated filament voltage for 
the required initial 15 minute period 

after mounting, the anode connectors may 

be placed on the tubes. During the time the 
anode connectors were disconnected, all 
lights should have been at blackout. When the 
anode connectors are placed on the tube, 
however, control should be obtained from 

the master control board provided the foilow- 
ing operation sequence has been followed thro- 
ugh. 

OPERATION SEQUENCE TO PUT EQUIPMENT IN 
OPERATION 

Refer to elementary wiring diagram 
TT-4548079. 

1. All anode power switches located in 

the Booster rack in the individual reactor 
room must be closed. (If the anode power 
switch in a particular reactor room is 


opened, the equipment located in that room 


is rendered inoperative, and filament and 
anode power is removed.- Closing the anode 
power switch in the basement causes the 

phase contactors to close after the phase 


timer have timed out. The closing of 


the phase contactor applies power to the 


individual section contactors. The individ- 
ual section contactors are controlled from 
the individual section timers which in 
turn are controlled from the CR relays 
controlled from the filament switches 
lacated on the master control board. The 
foregoing sequence is followed in the 

case of a basement timer panel because 
more than one filament circuit occurs 

in the basement reactor room. Each of 

the attic reactor rooms are on a single 
filament circuit, however, and for this 
reason when the anode power switch is 
thrown on the booster rack located in 

that reactor room power is only applied 

to the "C" contactors and to the CR 
relays. It is necessary to operate the 
filament switch on the master control 
board before the CR relays pick up, 

which means the timéng relays to time 

out and in turn pick up the "C" contactors.) 
2. Throw those filament switches up which 
control the circuit it is desired to use. 
3. Close the control power switch, the 


key switch, located on the master control 


RO 


board. (Assuming all three phases to be 


in circuit, closing the control power 


switch causes the following to occur.) 


(a) 


(b) 


Relay 1R and contactor 1C of the 
automatic throwover panel pick up. 
Relay CR3 on the basement timer 
panel picks up and after a five 
minute time delay period time 

delay relay TR3 picks up which 
causes contactor C3 to apply 

anode power to the master panels 

and causes the pilot lamp over the 
nameplate marked spare on the filament 
switch section of the master control 
board to light, indicating that 

the equipment is ready for use. 
Similarly, all CR relays whose 
control switches are thrown on 

the master control board to the 

"on" position pick up, causing the 
associated TR time delay relay to 
start timing out and after a five 
minute interval causes the "Cc" 
contactors for the individual 
filament circuit to pick up and 
apply anode power to the tube panels 
on those filament circuits. It is 
evident that when contactor 1C 

picks up the filaments of the master 
section tubes, and of all other 


filament circuits whose filament 


switches are thrown to the "on" 

position on the master control board 

will start heating. In addition to 

the pilot lamp marked "Spare", the 

pilot lamp of each of the section filament 
circuit will burn when the equipment is 
ready for operation. 

4. Assume that circuit 50 is one of those 
it is desired to operate. The pilot lamp 
marked "Foots" should now be burning. If 
this is the case, control should now be had 
from the individual control unit "Proscenium 
Independent" on the "Promt" side. 


OPSRATION OF AN INDIVIDUAL CONTROL UNIT 


Place the three position switch of the 
individual control unit in the "unit" 
position. Control of the lamp intensity on 
circuits #50 should now be obtained 

from the rehearsal control found adjacent 
to the three position switch. When the 
control is down, the light should be at 
blackout. The polit lamp on the individual 
control unit should also be out inasmuch 
as the contactor in series with the lamp 
load is deenergized with the control 

lever on the individual unit in the down 
position. As the control lever is moved 
contactor in series with the lamp load 
picks up, then the lamp intensity 
gradually increases. With the three-position 


switch in the "unit" position, control of 


oll 


circuit #50 is had only from the individual 


control unit. Suppose the three-position 
switch be now thrown to the "group" 
position. Control should now be had from 
either the individual control unit of 

from its color master. That is, solenoid PR 
is now receiving its power from the voltage 
regulator assembly designated "Miscellaneous" 
master unit. Thus, varying the voltage 
output of the voltage regulator will 

control the voltage output of solenoid PR. 
If the three-position switch on the 

color master be thrown to the "Group" 
position, control of circuit #50 should 

only be obtained from either the rehearsal 
control on the individual control unit 

or from the intensity control on the 

master unit. If, however, the three-position 
switch on the master unit be thrown to the 
"Master" position, control should be obtained 
on circuit #50 from either one of three 
places; the individual control unit 
rehearsal control, the color master unit, 

or from the stage master. All lights on 

the stage section no matter how they are 
then set up may always be dimmed from the 
grand master. Thus, in the present setting 
circuit #50 can be dimmed from any one of 
four controls. 

Suppose now that the three-position switch 


on the individual control unit be thrown to 


ot 


the "Preset" position. Suppose, also, that 
each of the intensity controls of scenes 
1,2,3,4, and 5, are set at intensity which 
will be required on future scenes. Suppose 
also that scene 1 be thrown to the "Supple- 
mentary" master while scenes 2,3,4, and 5, 
are thrown to the "Scene" master position. 
The intensity setup on any scene can be 
chosen at will by pressing the proper 
"Scene Select Push Button" and turing 

the "Fader" control to the maximum position 
on that side. For example: Press the Scene 
Set-up Push Button of scene 1, side A. 
scene setup relay 1A picks up energizing 
solenoid Pl and its associated capacitors 
of scene 1, and saturating the Fader 
reactor of scene 1 provided the fader 
control is turned to the maximum position 
in the direction of setup. A. The lights of 
circuit #50 should now be at the intensity 
of the preset control of scene 1 of circuit 
50 provided the supplementaty master of 
scne 1 is thrown to the "Group" position 
and its intensity control is turned to the 
maximum position and the grand master 
control is at its maximum position. The 
intensity of circuit #50 may be varied from 
zero to the maximum set on the control 
lever on scene 1 of that unit varing 

the intensity control of the supplementary 


master of Stage Scenel. The intensity of 


AY 


the lamps of circuit #50 can also be Extremely rapid change of the set from 
controlled from the scene master by throwing one to another can be accomplished by 

the three-position switch located on the c leaving the "Fader" control in the maximum 
supplementary master to the "Master" position in one direction and by success- 
position. It should be again pointed out ively pressing the preset buttons on that 
that all times in whatever circuit arrang- side. 

ement the circuit of #50 is engaged, the It is also possible to set up the various 
lamps of that circuit or any other circuit circuits in such manner that all of the 

on the stage can always be dimmed from the scene supplementary masters may be used 
grand master. at one time. For example: Border "D", amber, 
Suppose the next set up it is desired to can be set up under "Stage Scene Master" 

go to be "scene 3", Press the "Scene Push Stage Scene 1 by placing the preset inten- 
Button" of "Scene 3" side B. No change in sity control of Scene 1 in the desired 

light occurs because the fader control intensity position and putting the two 

is turned to the maximum position of side position selector switch of Scene 1 to the 
A. When it is desired to go to Scene 3, . Scene Master position and by putting all 
however, the simple operation of turning other intensity levers to the zero intensity 
the "Fader" control slowly from side A position. Border F, amber, can be set up on 
to side B is all that is required to the supplementary master Scene 2 by placing 
change the intensity of all circuits its Scene 2 intensity lever in the desired 
from the intensity of Scene 1 to the light intensity position, by throwing its 
intensity of Scene 3. Because of the above Scene 2 two-position switch to the supple- 
described setup, master control is had mentary master position and putting all 

in this case only from scene master other intensity levers at the Zero intensity 
three or from the grand master. Any other position. Border G, blue, can be set up on 
scene may be slowly brought in by pressing Scene Master Scene 5 by placing the intensity 
its scene set-up button on the side lever of Scene 5 in the desired position, 
opposite to the one being used at the present fn putting the two-position switch of Scene 5 
and slowly turning the "Fader" control to in the Scene Master Position and by putting 
the maximum position in that direction. all other intensity levers of that unit at 


the zero intensity position. Similarly 
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other circuits may be set up on various 
of the other Scene and Supplementary ee 
The circuits are energized whan the Fader 
Control is turned to the maximum position 
in one direction and all of the Scene Set- 
up Push Botton on that side are pushed in, 
superimposing all scenes. It is necessary 
to place all but one of the intensity levers 
per unit in the zero intensity position, 
otherwise the lamps would take up an inten- 
sity different from eitner of the intensity 
lever setups. No harm, however, results from 
superposing scenes when two or more intensity 
levers of a unit are set up at some intensity 
position, and pleasing effects may be obtained 
by utilizing this possibility. It can not 
be foretold, however, the intensity the lamps 
will take under these conditions. 
ADJUSTMENTS 
Any individual control unit can be removed 
from the master control board by pulling it 
out of its compartment with the aid of the 
pullers furnished with the control board. 
A puller for single and a puller for double 
units is provided, With the individual unit 
partially removed from the board it is 
possible to adjust the take up of the phos- 
phor bronze cable which controls the light 
intensity to adjust for possible stretching 
of the cable. In this position adjustment 


can also be made to give the proper frict- 


ion to the control. levers to keep them in 
the set position. 

The units controlled from the various 

color or group masters on the board have 
their bus fused mounted in their master 
unit. These fuses can be most easily renewed 
by removing the adjacent individual control 
unit. With the adjacent individual control 
units removed it is possible to renew the 
fuses from the vacated compartment. 

The above group fuses are backed up by 
larger fuses in series with the various 
lines as they enter the master control 
board. These fuses are located in the lower 
center section. Access to these fuses is 
easily obtained by removing the cover at 

the very lower center of the board. Print 
P—4925698 fully explains the function of 
these various fuses. 

Various other fuses control power to the 
master control board and the operator had 
best become acquainted with these by refer- 
ring to Elementary Wiring Diagram TT-4348079 
and by dropping fuses out on the panels in 
the basement reactor room one by one and 
noting for himself what happens. 

Any master unit can be removed from the 
board by first removing the adjacent individ- 
ual control units, then by disconnecting the 
flexible cable which drives the master volt- 


age regulator, then by pulling the master 


LF 


unit forward. When the master unit is replaced 
it should be carefully noticed to see 

that the flexible shafting is so connected 
that the voltage from the voltage regulator 
is maximum when the intensity lever is at 
maximum position. 

Any of the scene and supplementary masters, 
the rehearsal and grand masters may be re- 
moved from the board by removing the four 
screws found at the corners of the units. 
Since these units have enough extra wire 
attached to them to allow their removal 
from the board while connected, they can be 
operated while removed and adjustments made. 
Both scene and supplementary master of one 
scene should be removed simultaneously. 

The voltage fed to the lamp circuit and 

the voltage on the main bus of the reactor 
framework is not the same. The difference 
is due to the voltage drop through the 
saturable reactor. To compensate for this 
drop, booster transformers have been furn- 
ished. An additional voltage compensation 
is provided in the adapter unit mounted in 
the left PT- 280 socket. Upon removing the 
PT~280 from its adaptor it will be found 
that a small screw head is visible in the 
top of the adaptor. This adjustment pro- 
vides compensation on those circuits 


which, due to the conditions of installation, 
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are found to have incorrect maximum voltage 


adjustments. 


SERVICE 


When once the circuits are in operation 
practically no further attention should be 
necessary, expect to renew tube failures 
and occasionally to grease the phosphor 
bronze cables which operate the solenoid 
cores and control the light intensity. 

For further particulars refer to the 
nearest General Electric District Offices. 
RENEWAL PARTS 

For any renewal parts not listed in the 
enclosed publications please refer to the 
nearest Sales Office of the General Electric 
Company, giving the complete nameplate 
rating of the device describing the part 
in detail. 

IMPOTANT NOTICE 

IT IS ESSENTIAL THAT THE NUMBER OF HOURS 
A TUBE HAS BEEN IN SERVICE BE KNOWN. 
THEREFORE TIME METERS HAVE BEEN SUPPLIED 
ON EACH FILAMENT CIRCUIT. READINGS MUST 
BE TAKEN WHEN A TUBE IS PLACED IN AND 
TAKEN OUT OF SERVICE AND THESE READINGS 
WRITTEN INTO THE SPACES PROVIDED ON THE 
SERVICE CARDS FURNISHED WITH EACH TUBE. 


SELSYN CONTROL EQUIPMENT 
MODEL NO. 2JE6A1L 


Selsyn equipment 2JE6A1 consists of all the component 
parts necessary to secure synchronous multispeed operation 
and control of the Selsyn motors operating the color screens 
of the spot and flood lights and of the dowser shutters. 

It consists essentially of three parts as follows; 

(a) The control panels mounted on the console benchboard, 
See marked photoas},8)008 and 83925. 

(ob) The Selsyn transmitter units mounted in racks located 
in the room below the console benchboard. 

See photos 83822, 484707, 48706, 483818. 

(c) The power supply including a motor-generator frequency 
converter located in the motor-generator room (See photo 483792), 
a 3 phase transformer bank located adjacent to the Selsyn 
transmitters on rack No. 5, and a thyratron converter panel 
located adjacent to the dowser Selsyn transmitter on rack 
No. 5 ( See photo 8709 ), An excitation panel is provided 
for distributing power to the vartous Selsyn units and is 
located adjacent to these units between racks 2 and 3. 

A motor-generator control panel is also provided and located 
in the motor-generator room. 

All component parts of the Selsyn equipment have suitable 
name plates attached there to, which serve as means of identifi- 
cation for installation and for operating purposes. 

Géeheralparrahgement of the Selsyn equipment in room below 
censole benchboard is given on T=#9316,0. 

The equipment is furnished with electrical energy frou the 


house supply bus 120/208 volts,3 phase, ) wire, 60 cycles. 


This is converted by the motor-generator set to 3 phase, 
25 volts, 8 cycle power to, 3 phase, 25 volts 6 cycle power, 
and by the transformer bank to 3 phase, 70 volt, 60 cycle 
power. Control power for relay coils and excitation to the Selsyn 
generators is taken directly at 120 volts, 1 phase, 60 cycles. 


See Diagram of Connections W = )939903. 


PRINCIPLES OF OPERATION 


INCANDESCENT SPOT<LIGHT SCREENS 


The total number of spot lightsis divided into twenty 
groups identified by location. Each of these twenty groups 
varies in the number of spot-lights composing it, some groups 


having but two lights, others as many as fourteen. Since each 


at 


light has four color screens, each group of lights requires four 7% 


Selsyn generator units, that is, one for each color; and for 
the twenty groups of spot lights, a total of eighty Selsyn 
generator units are installed. For convenience of installation 
two Selsyn generator units are combined on a single shelf 

and this shelf identified as a Selsyn transmitter unit. 

Four types of these transmitter units differ only in size 

of Selsyn generator and in position of terminal boards. 

One of these transmitter units is shown in photographs 

183818 and 83823. 

Referring to photo 83818, each generator unit consists 
of a Selsyn generator(1), driven mechanically thm a flexible 
coupling (2), friction wheel (3), and slip clutch (h), by a 
three-phase induction motor (5), Rotating with the Selsyn 
generator is a worm (6), with adjustable dogs (7), attached 
at either end. Mounted on the worm is a nut (8), held from 


turning by a suitable extension ( not visible ) fitting into 


483791 | G-E GEARED FREQUENCY-CONVERTER SETS 
INDUCTION MOTOR, 6 HP., 1800 RPM., 208 VOLTS, 60 CYCLES, TYPE K-234~4; 
J A-C. GENERATOR, 3 KV-A., 360 RPM., 127 VOLTS, 6 CYCLES, TYPE ATB-BL-2} 


A-C. GENERATOR, 3 KV-A., 480 RPM., 17 VOLTS, 8 CYCLES, TYPE AT3-BL-2; 
C-C. GENERATOR EXCITER, 1.0 KW., 1800 RPM., 125 VOLTS, TYPE B-204-2. 
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G3 4-75902 = GE. MASTER CONTROL BOARD FOR THEATER-LIGHT INTENSITY. REHEARSAL CONTROL | 
| acl S-SCENE PRESET CONTROL. 313 INDIVIDUAL CONTROLS, 39 GROUP AND COLOR MASTERS,,. 
2G SOFNE AND SUPPLEMENTARY MASTERS, 2 STAGE AND HOUSE MASTERS, 2 GRAND MASTERS. 
- ¢87500-¥2, 220 VOLTS, 60 CYCLES. VIEW SHOWING: MAXIMUM DETAIL“OF BENCH, UPPER AND 
LCaih SECTIONS AND OUTGOING TERMINALS. APPROX. 5 FT. 6 IN. HIGH, 15 FT. 6 IN« 
HhSh, 3 FY. © IN, DEEP. 0L.4388908, DIAG.WW+ 4938116, OUT.P+4927089. FOR EDWARDS 
CLECTRICAL CONSTRUCTION CO., NEW YORK, N.Y. Bess bw 
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SELSYN CONTROL EQUIPMENT, MODEL 2JE6A1. SHOWING SELSYN 


TRANSMITTERS, MODEL 2UT40B1 AND 2JT4001, MOUNTED IN RACK 
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4838 23 SELSYN TRANSMITTER, MODEL 2JT40A1, RELAY COVER REMOVED. 
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a Slot in the supporting bane(9). As the worm rotates the 

worm nut is carried longitudinally along the worm and operates 
a single-pole double-throw mercury tube limit switch (10) at 
either end of travel, which switch removes power from the 
induction motor. Extension on the worm nut also engage the 

dogs on the worm immediately after the limit switch is 
operated and thus stop the Selsyn generator in a definite 
position. The flexible coupling is provided to ease the shock 
of stopping the Selsyn generator at high speeds while the 
friction clutch obviates the necessity of suddenly stopping 
the induction motor and also acts as a friction brake on any 
tendency of the Selsyn generator to oscillate. Relays for the 
control of the induction motor are covered under case (11) 
while contactor (12) removes excitation from the Selsyn 
generator. Contactor (12) is energized thru a copper-oxide 
rectifier from the 120 volt, 60 cycle excitation thru contacts on 
the relays (11). It consequently has a direct-current coil and is 
designed for a time delay drop out after relays (11) have 
operated to stop the unit. This time delay is provided to 
maintain excitation on the Selsyn system until any oscillations 
present have died out so that the Selsyn generator and the 
Selsyn motors on the Kliegl lamps stop in synchronism. 

Photo 83823 better illustrates relay assembly (11) on 
photo 83818. It will be noted that there are six relays in 
all, three for each Selsyn generator unit. The top relay 
selects the winding on the double winding induction motor. 

The middle and bottom relays act as forward and reverse 
contactors respectively for the induction motor. See wiring 


diagram P-6):5771. 


Power selection and relay control switches are provided 
in duplicate for each of the Selsyn generator units. These 
switches are located as a group in control panel T#)93165-G1, 
photo 183925, and mounted on the left center section of the 
console benchboard. See Photo 8008. Each unit has three 
control switches, located together and identified by suitable 
name plate as to function, lamp group, and the colorof screen 
controlled. The lower switch of each unit of three serves to 
select individual or group operation of the unit, the center 
switch selects the desired speed of operation whether maximum, 
medium, or minimum, while the top switch determines whether the 
forward-reverse relays on the Selsyn generator unit. 

All the unit switches of a common colorcontrol are arranged 
in a row and at the end of the row at the extreme right (See 
photo 83925), is a group control switch by means of which 
all units of a common color may be operated together. Means 
is also provided to transfer each of the four color group 
switches to a master control switchs.Thus it is possible to 
operate any unit in either direction individually or in groups 
simultaneouslye 

-NOTE: Control wiring and size of power supply however are 
based on the assumption that not more than 50% of the Selsyn 
generator units will be operated at once. 

W-1939903, the diagram of connections illustrates the method 
of connecting the above equipment. Fused power supply buses 
from the 3 phase, 25 volt, 8 cycle alternator, the 3 phase, 

25 volt, 6 cycle alternator and the 3 phase, 70 volt, 60 cycle 7dr 
transformer bank are lead to the control panel at which point 
the unit speed selector switches tap them. This switch in selec- 


ting the power supply for its particular unit also energizes 
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or deenergizes the unit motor winding selector relaye 


Five speeds are secured as follows: 


Group 

Med. Speed Approx. Motor Motor 
Unit Selector Time Winding Speed 
Switch Switch for Unit No. (Syn. ) 


Maxe 2 sec. 60 cycles h 1800 
Med. Fast 7 sec. 8 cycles hy 2h0 
Med. Med. 10 sec. 6 cycles hy 180 
Med. Slow 15 sec. 8 cycles 8 120 
Min. 20 sec. 6 cycles 8 90 


It is to be noted that the medium speed on the — speed 
selector switch is determind by the setting of the group medium- 
speed selector switch. The group medium-speed selector switches 
are four in number, one for each color, of the rotary type and 
located in the front center section of the console benchboard 


adjacent to the motor=generator and excitation contactor push-= 


button control. See photo 8008, 
For individual operation of a unit proceed as follows: 
(a) Start motor-generator set by momentarily depressing 
push-button control "START™, 


(b) Glosé excitation contactor by momentarily depressing 


push-button control "CLOSE". The adjacent pilot lamp is ener- 


gized when the contactor is closed. 
(c) Set the color group medium-speed selector switches 
for the desired medium-speed, i.e., SLOW, MEDIUM, or FAST. 
(d) On control panel, Photo 83925, on the desired unit 
throw the IND.-Group switch to the IND. position. 


Pose Pos. Operation Frequency of Polos R.P.M. 
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(e) Throw the speed selector switch to the desired speed, ieee, 
"Max." "Med." or "Min." The unit is now ready to be operated. 

(f) Throw the directional switch to "OPEN" or "CLOSE", 
depending upon the position of the screens. The unitswill 
immediately be energized and comlete its operation in one 
direction. The mercury=-tube limit switch automatically operates 
to remove excitation at the end of travel. 

(g) Reverse operation can be initiated immediately after 
the unit has completed its travel. Reverse operation is imposse 
ible however unless the unit has completed its original movement 
as selected by the "OPEN" = "CLOSE™ switch. 

_NOTE: Do not change the position of the individual speed 
selector or directional switches while the unit is operatinge 
This may cause excessive motor currents which will weld or in 
a short time destroy the contacts on the speed selector switch and 
on the reversing relays. 

GROUP OPERATION 

For group operation of several units the procedure is the 
same as for individual operation with the following exception: 

(a) Throw the "IND.-GROUP™ switch to the "GROUP™ position. 

(b) Throw the unit directional switches to either "OPEN 
or "CLOSE™ position. 

(c) Throw the "GROUP=<MASTER™ switch at the right end of 
the panel to the "GROUP™ position. The units are now ready to 
be operated. 

(d) Throw the group directional switch to either "FORWARD"™ 
or "REVERSE™ position. If thrown to "FORWARD™ each individual 
unit will operate in the direction set up on its "OPEN-CLOSE™ 
switch. If thrown to "REVERSE" each individual unit operates 
in a direction opposite to that indicated on its "OPEN-CLOSE™ 


switche 


—_ 


MASTER OPERATION 

For Master operation the procedure is the same as for group 
operation except that each of the four group controls are trans-= 
ferred to the master switch by throwing the four "GROUP-MASTER™ 
switches to the "MASTER" position. Final operation is secured by 
throwing the Master switch to "FORWARD™ or "REVERSE" position. 

INCANDESCENT FLOOD LIGHTS ( BOOMFRANGS ) 

The incandescent flood lights are twenty-four in number, 
divided into eight groups of three lights each. Each group 
has four common color screens and screens of the same color 
in all eight groups are operated from a common Selsyn trans- 
mitter unit, 2JT)2Bl, and four in all are required. 

The general design of the Selsyn Transmitter 2JT2Bl (See 
Photos 870) and 8707.) is the same as for the en 
flood-light controls. The major differences consist in the 
larger number of revolutions required of the Selsyn generator, 
the use of a havier type of control relays and mechanical and 
electrical provision for deceleration. Also the transmitter 
units are assembled singly on their respective bases instead 
of the dual assembly. 

Referring to Photos 870) and 48707, we have a Selsyn 
generator (1), driven mechanically thru a flexible coupling (2), 
friction wheel (3), and slip clutch (4), by a 3 phase induction 
motor (5), Rotating with the Selsyn generator is a worm (6), 
with adjustable dogs (7), attached at either end. Mounted on 
the worm is a nut (8), held from turning by a suitable extension 
(9), sliding in a slot (10), in the base. As the worm rotates the 
worm nut is carried longitudinally along the worm and operates 
a single-pole double-throw mercury-tube decelerating switch (11), 
thru cams (12 & 13), and also a single=-pole double-throw mercury~ 
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tube limit switch (1h), thru cams (15 & 16). Extensions on the 
worm nut engage the dogs on the worm immediately after the 
limit switch is operated and thus stop the Selsyn generator in 
a definite position. The flexible coupling and friction clutch 
serve the same purpose as in the incandescent spot-light transmitter, 

Relays for the control of the induction motor consist of 
forward and reverse relays (17 & 18 ) electrically interlocked, 
decelerating relay (19), pole-changing relay (20), and relay ( 
(21), which serves to preven} applying power to the motor unless 
the 8 cycle, 25 volt decelerating power is present on the unite 
Copper=oxide rectifier (22), provides dece excitation to the Ze 
Selsyn excitation erlay (23), and is energized thru contacts 
on relays (17 & 18). Relay (23), is of the time-delay dropout 
type and insures excitation to remain on the Selsyn system until 
it is at complete rest after an operation. 

See Diagram of Connections P-l)923131, 

Power selection and relay control switches for the four 
Boomerang transmitters are duplicates of those for the incan= 
descent spot-light transmitters and are located at the extreme 
left of the control panel (Photo 83925). Operation both from 
individual, group, and master controls is also identical as 
outlined for the incandescent spot-light transmitter. The 
designed time for operation is somewhat different. Seethe 


following table. 


2» A-75806 9 GE SELSYN TRANSMITTER, MODEL 25T42A1 ("BOOMERANG CONTROL ) FOR 
VETROPGLI TAN SQUARE THEATRE, NO.1G. REQ.N- 512166. 


= all 

: weg 
Peed. 
Sk Pa 


x 


$e ice = 
ae 
Pe Se 


eta 

a 

Dei 
s 
» 


A-75805 G-E£ SELSYN TRANSMITTER, MODEL 2JT42B1. FOR METROPOLITAN SQUARE 


“e 


THEATRE NO.10. REQ.N-512166. 
£369 © a 4 Pad 


Group 
Med.Speed 


Unit Selector 


Switch Switch Frequency (Approx. 


Pos. Position (Cycles) Sec.) of Poles RPM) 


Max. --- 60 
Med. Fast 60 
Med. Med. 6 
Med. Slow 8 
Min. -= 6 


Electrical means for deceleration is provided to ease 
the shook of stopping the rotating system when running at 


the maximum speeds. This deceleration is accomplished by 


Time 


Motor 


Winding 


h 


8 
4 
8 
8 


Motor 
Speed 


(Syn. 


1800 
900 
180 
120 


90 


exciting the induction motor from the 3 phase, 8 cycle, 


25 volt bus. The change in excitation is accomplished by 
providing a mercury=tube limit switch which, when mechanically 
operated by the traveling worm nut as it moves along the worm 
deenergizes relay (19), allowing it to drop out. Relay (19), 


when it drops out, applies 3 phase, 8 cycle, 25 volt power 


to the induction motor, 


It will thus be noted that regardless of the original 
speed selected the unit completes the last portion of its 
travel always at thesame speed. This can best be observed 
by operating the unit at medium fast speed and watching the 
color screens. They will be seen to move at a rapid rate 
across the lamp for the majority of their movement and will 


than suddenly slow down during the last inch or two of travel. 
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DOWSER SHUTTERS 

The dowser shutter Selsyn motors, o_o in number, 
are operated from a common Selsyn transmitter unit, 2JT)2Al1- 
Photo 18706, together with its d-c. power supply panel, 
CR7503 = Yl = Photo 48709, and control panel, P = 923118— 
Gl = Photo 1,8008,. 

Single-phase, 120 volt a=-c. power is converted by 
Thyratron Tube to dec.power for supplying armature and field 
current to the dec, motor. The field current is fixed in value 
but the armature current of the motor can be infinitely varied £ 
from zero to a maximum value by means of a potentiometer 
control of the Thyratron tube circuit. By this means wide 
variation in the speed of dec. motor is secured. Two electri-= 
cally interlocked reversing relays are provided in the motor - 
armature circuit for reversing the direction of rotation. 
These relays are controlled from "Open-Close"™ switch on the 
control potentiometer. 

An excitation switch is located atthe top of the control 
panel. This switch, when thrown to the "ON" position, closes 
the relay which puts a-o. excitation on the Selsyns and also 
starts the time-delay (1)=Photo 8709 which at the complesion 
of its cycle energizes the Thyratron Tube circuit. The time delay 
is provided to allow for proper heating of the tubes. Switches 
on the control panel are also provided to allow the separate 
transfer of the dowser shutter Selsyn motors to one of two | 
buses and a bus selector switch for connecting either of 
the buses individually to the Selsyn generator, 


See Diagram of Connections T = 1931667 
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The mechanical construction of the Selsyn Transmitter 
2JTh2A1, Photo 84706, is in general similar to the incand- 
escent spot-light transmitters, the main differences being 
the use of a do. motor instead of an induction motor, a use 
of a larger type of Selsyn generator, and the use of a simple 
a-c. relay in place of the copper-oxide rectifier and time- 
delay dropout dec. relay for placing excitation on the Selsyn 
system. 

To operate the Dowser Transmitter have all switches on 
the control panel in the neutral position and than throw the 
excitation switch to "ON", At the end of approximately five 
minutes the sdjacent red indicating light will glow. Now set 
the potentiometer knob for the desired period of operation. 
Select the dowser units to be operated and assign — to 
either "A or "B" bus. Connect the generator to this bus with 
the master bus selector switch. Finnally initiate the operation 
by throwing the "OPEN=CLOSE™ switch. Operation in one direction 
must be completed before reverse operation can be secured. 

ADJUSTMENTS 
SELSYN TRANSMITTERS 

(a) Motor Support = The driving motors on all the transmitter 
units are fastened to a sub-base flexibly hinged by rubber bu= 
shings to the base plate. This fastening is so made that the 
overhung weight of the motor holds the friction pinion mounted 
on the motor shaft against the friction wheel. Due to handling 
or excessive wear after @ long period of time the friction 
drive may not engage owing to the motor striking the base plate. 
In this case the motor should be loosened on the sub-base, moved 
toward the worm, and rigidly tightened in place after adjustment. 


(b) Limit Switch = The mercury=tube limit switches on the 


lo 


4 


incandescent spot light and the dowser shutter transmitters are 
set to trip at about 1/8 of a revolution of the Selsyn generator 
before the mechanical stops engage. In the event of the replace= 
ment of a limit switch or a change in setting due to change in 
total amount of movement, loosen nut 13 (Photo 83818) and screw 
in or out on screw (1) until the proper adjustment is secured. 
Tighten lock nut (13) rigidly after making the adjustment. 

The limit switches on the incandescent flood-light trans- 
mitters are somewhat different in design but the general method 
of adjustment is the same. See (13) and (16) of Photo )8)70h. 

(c) To change the amount of rotation of a Selsyn Generator 

All the Selsyn transmitter units are designed for a definite 
number of revolutions of the Selsyn generators. However, within 
very small limits the number of revolution can be modified. The 
change is made by loosening the dogs (7) = Photo 83818 on the 
worm shaft and turning them a few degrees in the desired direc= 
tion. It is extremely important that these dogs be rigidly 
bolted in place after making any change. Also observe to see that 
the dogs properly engage the stops on the traveling worm nut 
when seating and that they clear the nut on the next revolution. 
The limit switch,of course, must be reset. See (b) above. 

LUBRICATION 
I. MOTOR = GENERATOR SET 

This equipment should receive the same attention and care 
as the other motor-generator sets. 
2. SELSYN TRANSMITTERS 

(a) The worm nut and the worm shaft bearings should receive 
a few drops of medium grade oil about once every 3 months. 

(b) The bearingsof the Selsyn generators and of the driving 
motors are of the ball type, grease-packed, and should not 


Led 


require attention except at yearly intervals. A heavy grade 
of non-acid grease should be used, 

INSTRUCTIONS FOR ORDERING RENEWAL PARTS 

The equipment is identified by Model No. 2JE6Al and by 
sub-model number for compoent parts. When ordering parts give 
the Model Number, together with a brief description of the part 


required. 


INSTRUCTIONS GEH-26B 


CR2823-MC9A AND MCIIA A-C. DEFINITE 
TIME RELAY | 


This relay is for use on a-c. circuits only, to 
obtain a definite time action with instantaneous 
reset, and is essentially a contact mechanism, 
actuated through a train of gears by a constant- 
speed induction motor. 


MOUNTING 


The relay should be mounted as shown in 
Fig. 1. 


1. Make sure that the armature is loose and 
free to move in its cradle. 


2. The latch should move freely. 


TIME 


There are two means by which time adyjust- 
ment is obtained: 

The first or coarse adjustment is made by 
placing the pawl, which is located under the 
right-hand corner of the calibrating plate, in 
one of the three notches of the MC9A and in one 
of the four notches of the MC11A Relay. 


Armature 


<7 
/ 
whee 


The second or fine adjustment is made by 
pressing catch F, Fig. 1, and rotating the pointer 
on the calibrating scale to the desired time set- 
ting, then releasing catch F which allows a pin 
on the under side to enter a hole in the calibrat- 
ing scale, thus holding the pointer in position. It 
is preferable to keep the pointer nearer the cen- 
ter and away from the extremes of the calibrat- 
ing scale. This can be done by shifting the pawl 
to give approximately the desired time with the 
pointer in the middle. 

For satisfactory operation the relay should not 
be set for a shorter time interval than 44 second. 

The maximum time calibration that can be ob- 
tained is shown in the table below. . 


GAPS 


For proper operation of the relay the follow- 
ing gaps should be maintained. 

The latch prevents the contact arm A from 
closing the contacts B until a definite time has 
elapsed. There should be a small gap ('¢ in.) 


Latch Gap between Latch 


and ArmA 
Contacts B 


Contacts C 


Contacts D 


Tne Pawl is located 
under the calibrating 
late 


\ ~ Wea : af 
CatcnF Pointer E P 
Fig. 1. Definite Time Relay 
CR2823-MC9 
: 60 CYCLES | 50 CYCLES 40 CYCLES 25 CYCLES 
Location of Pawi 2 
Min. Sec. | Min. Sec. Min. Sec. Min. Sec.s, 
Inner Notch 2 | 2 4 : 
Middle Notch 8 | 10 13 28 
Outer Notch 31 | 39 49 1 47 
CR2823-MCl11 
Inner Notch | | 29 35 56 1 38 
Second Notch 2 14 2 AQ 3 42 8 
Third Notch 8 48 | 10 54 14 8 32 | 
Outer Notch 33 30 | 48 30 55 30 142 | 
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Superseding GEH-26A 


between the latch and the contact arm A. There 
should be a gap of 3% of an inch between con- 
tacts B with the armature closed and with the 
latch down in its normal position. The contacts 
C must be in contact when the armature of the 
relay is energized and the latch down in the 
normal position. Contact D must make circuit 
when the armature closes. 


% 
Frame of Armature - Sprocket Pawl 
t 


magnet 


Slotted steel 
guide for pawl 


Link for armature and 
time-setting pawl 


Armature cradle 
Fig. 2. Gear Pawl Mesh Adjustment 


NoTE.—It is necessary to have the pawl mesh cor- 
rectly in the gears to give satisfacdory operation. When 
the magnet is closed, the paw! should just start to move 
from the slotted steel guide as shown in Fig. 2. This 
adjustment is made by slightly forming, or bending, the 
link for the armature and time-setting pawl. 


GEARS 


With the relay in the normal condition (de- 
energized) the pawl is not in mesh with the train 
of small gears. The closing of the armature of the 
magnet meshes the pawl in one of the gears 
which are rotated by the motor. The armature 
should move a short distance before meshing the 
pawl. 


OPERATION 


Fig. 3 shows the connections of the relay when 
used with an automatic compensator. 

When the “‘start’’ button of the push-button 
station is pressed, the motor and magnet coils 


of the relay are energized. This causes the motor 
to rotate and the relay armature to pick-up, 
meshing the pawl and gears and making electrical 
contact at 1, which short circuits the “‘start’’ but- 
ton of the push-button station and completes the 
holding circuit (starting position). After a defi- 
nite time, dependent upon the setting of the re- 
lay, the latch is released, which allows the con- 
tact arm to break circuit at 7 and make con- 
tact at 4, causing the starting contactor to open 


ae —~7 
Running’ 


—— t= — Contactor 


ph banat 
; Hipp 


a 
R-2823-MCS9 or MC il 


CAI o so 


. : STARTING RUNNING. 
P Position | relay Operating Positions 


Fig. 3. Connections of Relay When Used with 
Automatic Compensator 


and the running contactor to close. This also dis- 
connects the relay motor (running position). 

When the relay is deenergized the pawl is 
disengaged and the return spring on the support 
for the gears returns the mechanism to its nor- 
mal position: The relay armature with its con- 
tacts also returns to the normal position. 


MAINTENANCE 


If it becomes necessary to oil the motor bear- 
ings due to sticking of the shaft after the relay 
has been in service for a long time, use M-6 
demand meter oil which can be obtained from 
the Fort Wayne Works of the General Electric 
Company. . 


RENEWAL PARTS 


Cat. No. No. 


Required Description 
3520491 1 Torsion spring for time-setting pawl 
35388570G1 1 Instantaneous contact finger with tip 
3538569G1 1 Normally open contact finger with contact tip 
1796232G1 1 Shunt for Cat. 3538569G1 
1789577 1 Torsion spring for latch 
3538632G2 3 |Contact post with tip 
3538630G2 1 Contact finger with tip for starting circuit 
1789596 1 Return spring for gears 
3538587G1 1 


Time-setting pointer with latch plate, spring and push-button 


INSTRUCTIONS GEH-886 
CR2820-1097 RELAYS 


The several forms of the CR2820-1097 relays 
differ in the number of normally-open and nor- ° 
mally-closed contacts. The d-c. forms of the 
relay have resistors mounted in the upper corners 


where terminals are shown in Fig. 1. 


Coil 
The silver contact tips should require little Hedin’ 
attention, but must be replaced before they are Solenoid 
completely worn down to their supports. The es 
stationary contacts may be removed by taking e'™ 
out the holding screws (A), Fig. 1. To replace eetiowiee 
the movable contacts or springs, remove name- contact 
plate (B) and the square nut at the end of the Stationary 
supporting rod. The complete movable contact none 
assembly may then be swung outward, pivoting Contact___ 
- > spring 
on pin (C), and contacts and insulating spacers 
slipped off the end of the supporting rod. Soutene 
To disassemble the solenoid, first remove the contact 
plunger and then the two springs (D) between “peers 
the coil and the frame. The coil may then be  screw-A 
removed. 
To assemble, put the coil into the frame and Nicsenuiclaes 
B . 


the two springs between the coil and the lower 
part of the frame at the opening where the 
plunger comes out. 

The noise level on a-c. solenoids can, in many 
cases, be improved by a periodic cleaning of the 
sealing surfaces (that is, the surface of the end 
of the plunger and the surface of the seat against 
which the end of the plunger comes in contact). 


RENEWAL PARTS 
Order Renewal Parts by Cat. No. from the 
following list: 


Fig. 1. CR2820-1097 Relay 


Numbers in parenthesis represent quantity re- 
quired for one relay. 

Order coils by the Cat. No. stamped on the 
cover of the coil. If this number is not legible, 
give the rating of the nameplate (B). 

For any other parts, refer to the nearest Sales 
Office of the General Electric Company, giving 
the complete nameplate rating of the device 
and describing the part in detail. 


NORMALLY-OPEN STATIONARY NORMALLY-CLOSED STATIONARY ; 
Movable CONTACTS CONTACTS Contact 
Relay Contacts : Spring 
Form Cat. No. Left Right Left Right Cat. No. 
Cat. No. Cat. No. Cat. No. Cat. No. 
A (6) 3863767G2 | (6) 4900573G1 (6) 4900573G2 (6) 2413966 
B (6) 3863767G2 (5) 4900573G1 | (5) 4900573G2 (1) 4900578G3 | (1) 4900573G4 (6) 2413966 
C (6) 3863767G2 (4) 4900573G1 (4) 4900573G2 (2) 4900573G3 | (2) 4900573G4 (6) 2413966 
D (6) 3863767G2 (8) 4900573G1 (3) 4900573G2 (3) 4900573G3 | (8) 4900573G4 (6) 2413966 
E (6) 3863767G2 (2) 4900573G1 | (2) 4900573G2 (4) 4900578G3 | (4) 4900573G4 (6) 2413966 
F (6) 8863767G2 (1) 49005738G1 | (1) 4900573G2 (5) 4900573G3 | (5) 4900573G4 (6) 2413966 
G (5) 3863767G2 (5) 4900573G8 | (5) 4900573G4 | (5) 2413966 
H (4) 3863767G2 (4) 4900578G1 | (4) 4900573G2 (4) 24138966 
i (6) 38638767G2 (5) 4900573G1 (5) 4900573G2 | (1) 4900573G3 (1) 49005738G4 (6) 2413966 
K (4) 3863767G2 (4) 4900573G3 | (4) 4900573G4 (4) 2413966 
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INSTRUCTIONS GEH-8B 
CR2800-1116 AND 1117 D-C. CONTACTORS 


DIMENSIONS—INCHES 


TYPE | AMPERE RATINGS 
: a a + *Intermittent 
T : : | Depth 7 
Normally Normally | Nominal = j|——— — . i Wt. 
r a eae | Height Width Front Lb. 
es Clesed | Sete | 60iin. | 30 Mim of Base 
a an eee 7 —————————— ee = aes 2 = 
ey vy | 150 210 225 12% 53 54% 11 
| 1116 | 150. | 210s 225 10% 414 514 11 


*The intermittent ratings are for applications with 60-min. and 30-min. rated mill and crane motors. 


ARC CHUTES AND CONTACT TIPS COILS 
The arc chutes of these contactors may be To remove the coils, disconnect the coil leads, 


raised to give free access to the contact tips and grasp the coil and remove the screw D (Fig. 2). 
The coil and core can then be removed. 


Fig. 1. CR2800-1116 Normally Fig. 2. CR2800-1117 Normally 
Closed Contactor Open Contactor 
springs. When renewing the contact tips care A spring washer A (Fig. 3) is placed on the 


must be taken to see that the arcing horns are — end of the core to keep the core and coil together. 
replaced. If it becomes necessary to remove the A slot is cut in the core and a projection on the 
arc chutes on the contactors take out screw A __ inside of the spool fits into this slot and prevents 
(Fig. 2) and remove the arc chute pole piece. the coil from turning. 
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Spring 
Washer A 


Fig. 3. Operating Coil with 
Spring Washer 


Plane of 
Tip Contact 


Fig. 4. Method of Testing Contact Tip Pressure 


When testing initial contact tip pressure, a block ‘‘X”’, large 
enough to allow the spring balance to clear the frame, should be 
inserted between the tail piece ‘‘A’’ and the stop ‘‘B”’. 


CR2800-1116 Normally Closed Contactor 


This contactor (Fig. 1) consists of the same 
major parts as the CR2800-1117 normally open 
contactor, but with the armature and frame 
reversed and the tips held closed by springs. 
In renewing the coil, the spring supports C 
(Fig. 1) must be removed, allowing the springs 
under the coil to drop. The coil is then removed 
in the same manner as for the normally open 
contactor. 


CONTACT TIP PRESSURE 


It is very important that the compression of 
the springs for the contact tips be kept at its 
proper value. If the pressure is too low the 
contactor tips may overheat; if too high the 
magnet may be prevented from completely 
closing. The compression of the spring should 
be tested occasionally by either of the methods 
below. 


Initial Tip Pressure 


With the contactor open and the coil de- 
energized insert a strip of thin paper between 
the stop portion of the contact lever and the 
armature (Fig. 4). Attach the hook of a spring 
balance to the arcing horn and pull on the scale 
at right angles to the plane of the tip contact. 
The pounds pull at the instant the paper can be 
moved is the initial contact tip pressure. 


Final Tip Pressure 


Final tip pressure should be taken only with 
new tips and the contactor completely closed. 
The contactor should be closed by mechanical 
means rather than by energizing the coil. 
A piece of paper should be placed between 
contact tips, and the pounds pull at the instant 
the paper can be moved is the final contact 
tip pressure. 

If the pressures are not correct the spring 
should be removed. The correct pressures are 


Fig. 5 civen in the table below. 
o 
C INITIAL CONTACT TIP | FINAL CONTACT TIP oer DIMENSIONS “‘ X’’ IN INCHES WITH 
Poa oh PRESSURE IN LB. PRESSURE IN LB. Dimen. THE CONTACTOR CLOSED 
’ - | Fig - — 
i ee | aS ; - Maximum * Minimum 
/ “4 | a I ‘ z = * : 
: Minimum Maximum Minimum Maximum No. with new tips with worn tips 
| | - 
CR2800-1117 3% 4 | 7 | 8 s py is 
| 
— — — —— | se 
| | : : a 
: eh , | See Dimension ‘ X y 
CR2800-1116 gy 914 D 5 L 
| oe ae ee | with Contactor Closed : 1% 


* Renew tips when worn to the minimum dimension. 


+ This dimension is obtained by adjustment of the springs which close the contactor, and must be maintained at all times. 


Care of Tips 

In general, the tips will not need attention 
during their normal life, but if prominent copper 
beads form on the surface, or if the tips turn a 
dark brown color due to overheating, the con- 
tact faces should be dressed with a fine file. 


RENEWAL PARTS 


Order coils by specification number which 
will be found on a tag on the side of the coil or 


stamped on the end of the spool (the specifica- 
tion number is the number having seven 
numerals). When specification number is not 
available, give the complete rating stamped on 
the nameplate. 

When ordering parts other than those catalog 
numbers as shown in the following table, refer 
to Bulletin No. 58491 for the CR2800-1116 con- 
tactor and GEF-293A for the CR2800-1117 
contactor. 


CATALOG NUMBERS 
CONTACT TIPS ARC CHUTES INTERLOCK 
Contactor Forms | ; Contact Shunt 
| Movable | Stationary|Tip Spring Left Right Spring Movable | Stationary 
| 


CR1116 A and B 


| 1477513) 1477513) 235184 | 1443468] 1431499] 1432501|| 246116 | 1443051] 1416332 


A | 1477573; 1477573) 235185 | 1447014 1431499 1432501 
B | 1477573) 1477573 235185. 1447014, | 
L C | 1492658; 1492658) 235185 | 1447014 
CR1117 D and E | 1477573} 1477573) 235185 1447014 1431499) 1432501 


F 1492658) 1492658} 235185 1447014} 14381499) 14382501 
| GtoJ | 
' incl. | 1477573) 1477573) 235185 | 1447014) 1431499) 14382501 
| | - z i { 
Ntou | | | | 
| incl. 1477573) 1477573] 235185 1447014) 1481499) 1482501 | 


Arc Chute 
Riqht Side 


Arc Chute 
Left Side 


Contact Tip 


Contact Tip 
Spring 


Shunt 


Fig. 6. Typical Contactor, Showing Location of 
Renewal Parts Listed in Above Table 
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WHEN SERVICE IS REQUIRED 


HE facilities of the engineering departments and factories areavailable 

to purchasers of G-E apparatus through G-E Service Shops and Sales 
Offices. Any additional information or advice can be obtained on appli- 
cation to the nearest Sales Office. When it is necessary to renovate, repair, 
or change apparatus to meet a new operating condition or application, the 
facilities of the nearest Service Shop should be employed. Each Service 
Shop is equipped to maintain the same standard of workmanship and 
excellence of materials as employed in the factory. When the required 
work must be performed on the purchaser’s premises the Service Shop is 
prepared to send capable and dependable men into the field to make the 
change or repair promptly and efficiently. G-E Service Shops and Sales 
Offices are located at the points listed below. 


SERVICE SHOPS 


496 Glenn Street, Southwest 

318 Urban Street 

Chicago, Uy kunnin tee coadaaa aanwewierd 509 East Illinois Street 
Cincinnati, Ohio 215 West Third Street 
Cleveland, Ohio 1133 East 152nd Street 
Dallas, Tex 1801 North Lamar Street 
i i 700 Antoinette Street 

819 East Nineteenth Street 


Los Angeles, Calif 

Minneapolis, Minn 

New York, N. Y 

Philadelphia, Pa 

Pittsburgh, Pa 6 Terminal Way 
St. Louis, 1009 Spruce Street 
Salt Lake City, Utah... o...4 360 West Second South Street 
Seattle, Wash 1508 Fourth Avenue, South 


Special service divisions are also maintained at the following works of the Company: Erie, Pa.; Ft. Wayne, Ind.; 
Oakland, Calif.; Pittsfield, Mass.; Schenectady, N. Y.; and West Lynn, Mass.—River Works and West Lynn Works. 


SALES OFFICES (Address nearest Office) 


159 South Main Street 

806 South Grant Street 

187 Spring Street, Northwest 

39 West Lexington Street 

Binghamton, N. Y................0... 19 Chenango Street 
Birmingham, Ala 2031 First Avenue, North 
Bluefield, W. Va 307 Federal Street 
Boston, Mass 84 State Street 
Batalo, Ne Vel cocac a bau seh a canoes 39 East Genesee Street 
Butte, Mont 20 West Granite Street 
i 700 Tuscarawas Street, West 
Charleston, W. 304 Capitol Street 
Charlotte, N. C 200 South Tyron Street 
Chattanooga, Tenn 536 Market Street 
Chicago, Ill 230 South Clark Street 
Cincinnati, Ohio 215 West Third Street 
Cleveland, Ohio 925 Euclid Avenue 
Columbus, Ohio 17 South High Street 
Dallas, Tex 1801 North Lamar Street 
Davenport, Iowa 111 East Third Street 
Dayton, Ohio 25 North Main Street 
Denver, Colo.............002.0005 650 Seventeenth Street 
Des Moines, Iowa 418 West Sixth Avenue 
Detroit, Mich 700 Antoinette Street 
Duluth, Minn 14 West Superior Street 
El Paso, Tex 109 North Oregon Street 
10 East Twelfth Street 

Fort Wayne, Ind 1635 Broadway 
Fort Worth, Tex 410 West Seventh Street 
Grand Rapids, Mich Monroe Avenue 
Hartford, Conn 18 Asylum Street 
Houston, Tex 1016 Walker Avenue 
Indianapolis, Ind 110 North Illinois Street 
Jackson, Mich 212 Michigan Avenue, West 
Jacksonville, Fla 11 East Forsyth Street 
Kansas City, Mo 1004 Baltimore Avenue 
Knoxville, 602 South Gay Street 
Los Angeles, Calif 5201 Santa Fe Avenue 
Louisville, Ky 455 South Fourth Street 
Memphis, Tenn 8 North Third Street 
Miami, Fla 25 Southeast Second Avenue 


Canada: Canadian General Electric Company, Ltd. Toronto 
Motor Dealers and Lamp Agencies in all large cities and towns 


Milwaukee, Wis.................... 425 East Water Street 
Minneapolis, Minn 
Nashville, Tenn................. 234 Third Avenue, North 
Newark, N. J 20 Washington Place 
New Haven, Conn 129 Church Street 
New Orleans, La 837 Gravier Street 
New York, N. 120 Broadway 
Niagara Falls, N. 201 Falls Street 
Oklahoma City, Okla 
Omaha, Nebr. wee... 409 nae Seventeenth Street 
Philadelphia, Pa.. ee .1405 Locust Street 
PHOENIX, ATIZs oc. oe eg oe ees Be aie “11 West Jefferson Street 
Pittsburgh, Pa 535 Smithfield Street 
Portland, Oreg 329 Alder Street 
Providence, R. I 76 Westminster Street 
Richmond, Va 700 East Franklin Street 
202 South Jefferson Street 
89 East Avenue 


Salt Lake City, Utah 

San Antonio, 

San Francisco, Calif 235 iene Ailend Street 
Schenectady, N. Y 1 River Road 
Seattle, Wash 

Shreveport, La 

Spokane, Wash 

Springfield, Ill 504 East Monroe Street 
Springfield,.Mass...........00c00seceeee 1387 Main Street 
Syracuse, N. 113 South Salina Street 
Tacoma, Wash i 
Tampa, Fla 
Terre Haute, Ind 
Toledo, Ohio 
Trenton, N. J 
Tulsa, Okla 
Utica, N. Y 
Washington, D. C 
Waterbury, Conn 
Wheeling, W. Va 
Worcester, Mass, 


520 Madison Avenue 
143 East State Street 


Hawaii: W. A. Ramsay, Ltd., Honolulu 


107 South Fifth Street . 


INSTRUCTIONS GEH-637D 


CR2810 A-C. LOW-VOLTAGE SHUNT 
CONTACTORS 


600 VOLTS MAXIMUM 
25 TO 60 AMPERES MAXIMUM 


INSTALLATION 


The sealing surface on the magnet frame 
and the armature should be kept clean. A coat 
of oil is spread over the sealing surface to the 
magnet frame and armature to prevent rusting 
and should be removed when the contactor is 
put in service. 


Fig. 1. CR2810-1344 Contactor, 
75 Amperes 


Unless the contactor is located in an extremely 
dusty atmosphere the magnet faces may be 
wiped occasionally with a very light machine oil 
to prevent rusting. 


ADJUSTMENTS 

Noise 

A slight humming in alternating-current 
contactors, similar to that in transformers, 
cannot be avoided. Excessive humming or 
chattering can be overcome by the following 
adjustments: Check them in the order indicated. 

1. Carefully clean off any rust, grease or 
dirt on the face of the armature or pole face of 
the magnet. Then apply a coating of very light 
machine oil to the surfaces in contact to keep 
them from rusting. 

2. Examine the pole shader in the pole face 


of the magnet and the parts of its circuit for 
broken or loose connections. 

3. See that the armature makes good, 
even contact with the pole face of the magnet. 
To determine the extent of the surface in con- 
tact, insert a strip of carbon paper laid on 
very thin white paper between the surfaces, 
close the contactor electrically for an instant 
and an impression will be made on the paper 
which will indicate the extent of the surface 
in contact. The surfaces above and below the 
pole shader slot should be about equal. Actual 
contact all over the pole face is not necessary, 
but should cover a large portion of it, and where 
actual contact is not obtained the gap should 
be extremely small, approximately one or two 
thousandths of an inch. If contact is made only 


Fig. 2. CR2810-1297 or 1351 Contactor, 
75 Amperes 


on a small portion of the pole face, this should 
be filed down, but the work should be done by a 
skilled mechanic who can produce a flat surface. 
In filing the upper pole face care should be taken 
not to remove too much metal, as it results in a 
material reduction in the air gap between the 
lower pole and the armature. 


GENERAL ELECTRIC COMPANY 
SCHENECTADY N. Y. 


March, 1932 (11M) ; 


GEH-687D CR2810 A-C. Low-voltage Shunt Contactors 


Fig. 3. CR2810-197 Contactor with Electrical 
Interlock, 300 Amperes 


Unless a person is available who has had experience 
in adjusting alternating-current contactors it is recom- 
mended that the nearest office of the General Electric 
Company be consulted before any attempt is made 
to file the contact surface. 


Failure to Open 

If the contactor does not open when its 
operating coil circuit is open, see that the 
contact tips are clean and free from blisters 
and that no movable parts are binding. 

In contactors larger than the 75-ampere 
size (see ratings on page 3) a gap of 35 inch 1s 
intentionally left between the armature and 
the lower pole face to prevent the contactor 


from holding closed when the coil is de-energized, © 


due to residual magnetism. The gap is carefully 
adjusted at the factory, but a poor adjustment 
may result if the armatures become inter- 


Fig. 5. CR2810-1314 Contactor, 600 Amperes 


changed. The gap should not be less than ¢% 
inch, but if it becomes less, due to wear or to 
filing the upper pole, the lower pole should be 
filed or ground to preserve this gap. On 75- 
ampere contactors the armature should be 
loose in its cradle and touch both upper and 
lower pole faces. 

If the contactor still sticks check the initial 
or final contact tip pressure. 


Contact Tip Pressure 

It is very important that the compression 
of the springs for the contact tips be kept at 
its proper value. If the pressure is too low the 
tips may overheat; if too high, the magnet may 
be prevented from completely closing or may 
be noisy. The compression of the spring should 
be tested occasionally as follows: 


Initial Tip Pressure 

With the contactor open and the coil de- 
energized insert a strip of thin paper between 
the stop portion of the contact lever and the 
armature (Fig. 4). Attach the hook of a spring 


Arc Chute 


Stationary Contact Tip 


Movable Contact Tip 
——-Contact Tip Spring 


B\—@§$ shunt " 


Fig."6 


CR2810 A-C. Low-voltage Shunt Contactors GEH-6387D 


balance to the cap screw and pull on the scale 
at right angles to the plane of the tip contact. 
The pounds pull at the instant the paper can 
be moved is the intial tip pressure. 

On contactors that do not have a cap screw 
convenient for attaching the scale, the scale hook 
should be attached to a string fastened around 
the tip at the line of final contact. See Fig. 6. 


Final Tip Pressure 


Final tip pressure should be taken only with 
new tips. The contactors should be closed by 
mechanical means rather than by energizing 
the coil. A strip of thin paper should be placed 
between the tips and the pounds pull at the 
instant the paper can be moved is the final 
contact tip pressure. - 

The contact limits of the initial and final tip 
pressures are given below for each contactor. 


When renewing tips, the contact surfaces 
between the tips and the shunts must be cleaned 
with a fine file to insure a good contact and to 
reduce the heating at this point. 


Care of Contact Tips 


In general, the tips do not require attention 
during their normal life, but if prominent copper 
beads form on the surfaces, or if the tips turn 
a dark color due to overheating, the contact 
faces should be dressed with a fine file. 


id i 
Fig. 7. Location of Dimension ‘‘X’’ Between 


Face of Armature and Face of 
Magnet Frame 


CONTACT TIP PRESSURE 1N POUNDS 


DIMENSION ‘‘X,’’ FIG. 7, IN 


INCHES WITH TIPS JUST 
a Daisey: Initial Final TOUCHING 
Min Max Min. Max. New Tips *Worn Tips 
CR2810-197 300 4 6 24 26 4 Y% 
CR2810-198 150 3 4 12 14 4% Y% 
CR2810-222 150 3 4 12 14 % 4 
CR2810-223 300 6 7 18 "21 % 4 
CR2810-227 125 3 4 24 ee 
CR2810-228 300 6 0 18 21 iy A 
CR2810-329 300 6 ia 18 21 iy yy 
CR2810-336 150 3 4 12 14 4% A 
CR2810-1251 \ 
to re 135 2 2 2.9 Vy V4 
CR2810-1234 | 
CR2810-1269 150 3 4 12 14 % 4 
CR2810-1270 300 6 7 18 21 % WA 
CR2810-1286 \ 
to | 
CR2810-1297 | 
CR2810-1301 750 Ls 2 2 2 4 XK 
to 
CR2810-1303 | 
CR2810-1306 J 
CR2810-1314 
CR2810-1315 \ 600 22 25 30D 38 3 4 
CR2810-1316 | 
7 CR2810-1340 25 L.5 2 2 2.5 iy kK 
CR2810-1341 
to | 
CR2810-1346 ip 1 
CR2810-1351 | 7 1.5 ao “A ws 
to 
CR2810-1357 J 
erie ) 
R2810-1377 = 1 1 
¢ CR2810-1382 600 29 25 35 38 ly M4 
¢ CR2810-13883 


* Renew tips when worn to ‘‘Worn Tip’”’ dimension. 


t This is a normally closed contactor with a maximum rating of 25 amperes. 
¢ This has 3 field discharge contactors, one of which is normally closed. 
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GEH-637D CR2810 -A-C. Low-voltage Shunt Contactors 


) ~ CR2810 A-C. Low-voltage Shunt Contactors GEH-687D 
RENEWAL PARTS 


For renewal part information not given in 


General Electric Company, giving the complete 
nameplate rating. 


Contact Movabl Stati ry Contact Tip 
pages 4 and 5 refer to the nearest office of the CR2810- Contact Tip Contact Tip Spring iain ee 
, 1296-A, C, E, G 1445307 1468908 189703 B 1435843 
Contactor Seni Gott th oe Shunt Are Chute eva o 1435844 
1296-B, D, F, H, J 1445307 1468908 189703 B 1435843 
1443020 a 1435844 
197-JJ, KK, MM 1466387 1466387 234280 1443446 * 484503 1297-A, C, E,G 1445307 1468908 189703 SeageinGe B 1435843 
198-AG, A 1492634 472466 150610 2840255G1 * 493815 a 1435844 
222-VV, AB 472466 472466 150610 2840255G1 * 423815 1297-B, D, F, H, J, K | 14453807 1468908 189703 1443020 8B 1435843 
223-AD 1466387 1466387 234280 1443446 ®#&2x&|  ...... a 1435844 
223-W 1466387 1466387 234280 1443446 * 484503 1301-A 1445307 1452603 189703 2840210G1 1436866 
227-U 472466 472466 2412621 2840255G1 423815 1301-B 1445307 1456945 189703 2840210G2 & 1436866 
228-G: 1466387 1466387 234280 1443446 * 484503 1302-A 1445307 1452603 189703 2840210G1 @ 1436866 
329-D, E, F 1466387 1466387 234280 1443446 484503 1302-B 1445307 1456945 189703 2840225G2 1436866 
336-G 472466 472466 2412621 2840255G1 423815 1303-A 1445307 1452603 189703 2840210G2 6 1436866 
1231-A to H 1445307 1468908 189703 1443020 424879 1303-B 1445307 1456945 189703 2840225G2 ob 1436866 
1921-7}, 1445307 1468908 189703 1443020 424879 B 3 
1282. x . K re pete reget trash pero 1306-A, B, C, D, E, F | 1445307 1468908 189703 1443020 ° 1 435844 
1233-A to 1445307 1468908 189703 1443020 424879 
1234 A i. H ree 1468008 fords ene aera 1314-A, B, D 1476440 1476440 2411943 2810452G1 F 2451706 
1269-A to 472466 472466 150610 2840255G1 * 1677745P2 
1270. A i eheey i Ag6ee7 por nideiie #5 cos 1914.6 2840224G2 2840224G2 2411943 2810452G1 F 2451706 
1286- 1445307 1452603 189703 2840210G2 ¢ 1436866 , 
1286-B 1445307 1452603 189703 2840225G3 ¢ 1436866 1315-A, B 1476440 1476440 2411948 2810452G1 F 2431706 
1287-A, B, 1445307 1452603 189703 2840210G2 ¢ 1436866 : 
1287-D, E, F 1445307 1452603 189703 284022563 @ 1436866 1316-A 1476440 1476440 2411943 2810452G1 aw 2431706 
1288-A, C 1445307 1452603 189703 2840210G2 ¢ 1436866 1340-A, B, C 1445307 1452603 189703 2840225G2 See ean 
1288-B, D 1445307 1452603 189703 2840225G3 ¢ 1436866 1341-A, B,C 1445307 se 189703 shee 
: t 2840210G2 ; 1452603 } { 40 \ 
1288-E, G, J 1445307 1452603 189703 » osano10Gl ¢ 1436866 1341-D, E, F,G, H, J. | 1445307 iaseoas 189703 | 284022502 
1288-F, H, K idaeeor { + 1452603 } 1ao768 § 284022563 $ 1436866 1342-A, B,C 1445307 1452603 189703 2840225G3 
A1456945 { 2840225G2 sf 1342-D. EF G.H 1445307 { + 1452603 } 189703 { § 2840225G3 \ 
1289-A, C 1445307 1452603 189703 2840210G2 ¢ 1436866 oh ia A1456945 { 2840225G2 
1289-B, D 1445307 1452603 189703 2840225G3 ¢ 1436866 — 1343-A, B, C, G 1445307 ; 1452603 189703 Meee 
: t 2840210G2 : { 1452603 { \ 
— 1289-E, G, J 1445307 1452603 189703 » OSA0210C1 V1 4 1436866 1343-D, E, F 1445307 A1456045 f 189703 @ 2840225G2 
1289-F, H, K saaRa0F { + 1452603 189703 § 2840225G3 4 1436866 (344A. B. C, G, A 1445307 1452603 189703 2840225G3 
A1456945 ff { 2840225G2 1344-D. E. F 1445307 { + 1452603 \ 189703 { § 2840225G3 \ 
1290-A, C 1445307 1452603 189703 284022562 ¢ 1436866 5 es A1456945 sf { 2840225G2 
1290-B, D 1445307 1452603 189703 2840225G3 ¢ 1436866 1345-A, B, C, E 1445307 ; 1452603 189703 A iee 
: t 2840225G2 : { 1452603 { \ 
1290-F, H, K, M iene { i 1452603 } isa908 + 284022563 $ 1436866 1346-A, B 1445307 1452603 189703 2840225G3 ae 
1 if 1351-A to G 1445307 1468908 189703 2840225G3 
1290-G 1445307 1452603 189703 2840210G1 ° | ¢ 1436866 a 1435844 
1291-E, G 1445307 1452603 189703 2840210G2 ¢ 1436866 1352-A to J 1445307 1468908 189703 B 1435843 
1201-P, K,M,P,R | 1aaszor | { {1452603 enne § 984002563. | .. sasncca eee a 1435844 
oy ky A1456945 § 2840225G2 =| ® 1353-A to G 1445307 1468908 189703 2840225G2 B 1435843 
1291-H 1445307 1452603 189703 2840225G3 ¢ 1436866 eos cis anes ne 2 ae 
i t 2840210G2 -A to 1 1 
1291-J, L, N, Q 1445307 1452603 189703 { fe eAneIOG 1 1436866 rane : anes : 2840225G3 a #35844 
. B 1435843 1355-A, 144530 189703 pi 
1292-A 1445307 1468908 189703 2840210G2 te ie seieene ae veeete 2840225G3 18 135844 
B 1435843 1356- 0 9 a 
1292-B 1445307 1468908 189703 1443020 Apa " sini Sere Pca 
; 8B 1435843 ; 189708 (N.O.) 2840225G3(N.0.) | f 8 1435843 - 
1293-A, C 1445307 1468908 189703 2840210G2 eererrrn 1357-A, B, C, D 1445307 1468908 { 178313 (NC) D840281G1 (nC) | | a 1435844 
B 1435843 1376-A 1476440 1476440 2411943 B 2431707 
1293-B, D 1445307 1468908 189703 1443020 merc 2810452G1 mavens 
1294-A, C, E 1445307 1468908 189703 2840210G2 mye li ai naeen caudal 2810452G1 ee 
; B 1435843 1382-A 1476440 1476440 2411943 2810452G1 B 2431707 
1294-B, D, F, G, H 1445307 1468908 189703 1443020 aw 1435844 1383-A 1476440 1476440 2411943 2810452G1 « 2431706 
1295-A, C, E, G 1445307 1468908 189703 2840210G2 eee 
a 1435844 * Arc chute side. 
1295-B, D, F, H 1445307 1468908 189703 1443020 area PES cpt ap iy me aa 
t 5 in. between screw holes. 
: x 614 in. between screw holes. 
* Arc chute side. § 6% in. between screw holes. § 6% in. between screw holies. 
} With clearance hole for 10-30 screw. 71% in. between screw holes. ¥ 714 in. between screw holes. 
AWith clearance hole for 14—24 screw. ¢ Arcing plate. ¢ Arcing plate. 
£51 in. between screw holes. B Right-hand arc chute side. 8 Right-hand arc chute side. 
ax 614 in. between screw holes. a Left-hand arc chute side. = a Left-hand arc chute side. 
‘ N.O. For normally opened fingers. 
: N.C. For normally closed fingers. 
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INSTRUCTIONS 


100 AMP SIZE 


RATINGS 


LIGHTING MAX. A.C. VOLTS 
LOAD 


LINE LOAD 
TUNGSTEN FIL 


350 [| 250 
INSTALLATION 


Before connecting starter to power supply: 

4_Remove-aH- packing .— 

2. Clean magnet mating surfaces. 

3. Operate movable magnet and operating arm by press- 
ing on the nameplate to assure free movement. 

4. Mount starter on a sturdy vertical support. 


MAINTENANCE 


1. Keep magnet mating surfaces free of any accumu- 
lated dirt or dust. 

2. DO NOT OIL OR GREASE the magnet mating sur- 
faces. 

3. The silver-cadmium oxide contacts need only be re- 
placed when nearly ail tip material is gone and contact tip 
support material is exposed. DO NOT FILE the contacts. 
Filing or otherwise dressing these contacts results only in 
loss of tip material and reduces life needlessly. 


Removal of Coil 


1. Loosen coil retainer screws (C) Fig. 1. Press against 
coil and pull up and out on coil retainers (A) Fig. 1. 

2. Pull one end of spring clip (B) forward and slide 
out of slot. 

3. Draw movable portion of magnet assembly from the 
starter. 
~ 4, Coil can then be lifted out. 

5. Replace coil and re-assemble, reversing the procedure. 


Removal of Contacts © 


1. Remove coil as above. 

2. Withdraw “E” magnet. 

3. Withdraw molded cover and operating arm _ which 
carries the movable contacts. 

4. Remove the return spring from the operating arm 
and then remove the operating arm from the arc chute cover. 

5. Depress movable contact slightly and withdraw it 
and spring as a unit. 

6. Remove screw which holds stationary contact to bas? 
support and remove stationary contact. 


7. Reassemble by reversing the above procedure. 


NOTE — Do Not Attempt to Remove or Replace Arc Traps 
in Arc Chute Cover. 


GEJ-4,015 


CRI6OL LIGHTING CONTACTOR 


Fig. 1. Typical CR160L 100 amp lighting contactor 


When re-assembling, note that the are chute cover will 
only fit one way and is marked “TOP” in upper right-hand 
corner. Magnet and movable arm will fit either way but 
will be quieter if reassembled the same way they. were taken 
apart. 


Auxiliary Contacts 
(Electrical Interlocks) 


Can be changed from normally open (NO) to normally 


closed (NC) or NC to. NO without additional parts. When 
assembled for normally open, an “NO” will appear on the 


top of the interlock block; for normally closed, an “NC” 
will appear on the top of the interlock block. 

To change from “NO” to “NC” follow the steps listed 
below. 

If interlock is already in place, remove the terminal 
clamps from the interlock terminals. Remove the two screws 
holding the interlock block to the shuttle assembly and slide 
the interlock plunger off the shuttle pin. 

Rotate the interlock block 180°, slide the plunger over 
the shuttle pin and replace on the shuttle assembly. (Note: 
be sure and rotate the interlock insulation with the block 
and assemble between the block and shuttle assembly). 

Replace the terminal clamps in the terminals. 

The NC on the terminal block should now be visible 
instead of the NO. 

To change from N.C. to N.O. the same procedure should 
be followed except that the N.O. will become visible instead 
of the N.C. 


These instructions do not purport fo cover all details or variations in equipment nor to provide for every possible contingency to be met in connection with installation, opera- 
tion or maintenance. Should further information be desired or should particular problems arise which are not covered sufficiently for the purchaser's purposes, the matter should be 


referred to the General Electric Company. 


GEJ-4015 


PRINCIPAL RENEWAL PARTS 


COILS: 
Z OF SB) POLE. cccsccsavccascudtercsvedssavseccsevcsesssdeensoneees Cat. No. 55-501336 
4 OF Di POE sescsscoscsvescaswsdensce cesta stosacceseeseosuaeasses Cat. No. 55-153608 


Order as Cat. No. plus group number from table below. 
Example: for 220V 60 CY coil, 2-8 pole order Cat. No. 
55-501336G3. 


COIL GROUP NUMBERS 


1 10V 220V 440V 550V 600V 
02 03 04 05 06 
07 08 09 10 II 
17 18 19 20 2| 


CONTACTS 
Complete set of stationary and movable contacts, springs, and 
screws: 
TOU GHG DOUG sé ccccrniorsktannnmetcmage Cat. No. 55-153677G1 
FOF Hhree PElOS sesccswssassrcesardsoncserwrenares Cat. No. 55-153677G2 


AUXILIARY CONTACT 


One complete auxiliary contact (electrical interlock) with mount- 


ING Bracket ....<0:csessusensssasssanvacen coesaestannscanqeaeeassaaaasite CRIO5X300R 
(For those contactors not already having an electrical inter- 
lock) 
ACCESSORY KITS 
Auxiliary Contact Single (All Forms) «20... CRI05X300P 
Double Auxiliary Contact (All Forms) ..........0.:00 CRI05X300N 
Push Button ............... MS istasesa seadheosua busied Mince aseanssnrieseddaascrant CR1I05X320B 
MOLECTOR SWHEN osscctesssrasiduncntomasnomancmmusinamnsion CRI05X330B 
LL | ee een eee Seeaeeee ices Cee gs a nee CRI05X350B 


GENERAL PURPOSE CONTROL DEPARTMENT 


GENERAL @@) ELECTRIC 


BLOOMINGTON, ILL. 
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